Introduction
Cesarean section (CS) without medical necessity is associated with higher risks for perinatal complications to mothers and babies than vaginal birth (VB) in short and long term and also affects the subsequent pregnancies. [1] [2] [3] However, the use of CS has increased dramatically worldwide in the past decades despite no evidence showing that the CS without medical justification can reduce the maternal and neonatal morbidity and mortality. 3, 4 China had the highest rate of CS with around half of babies delivered by CS in the year 2007-2008. 5 Although China's overall annual CS rate decreased to 34 .9% in 2014, there were still around a quarter of Chinese counties with the CS rate exceeding 50%. 6 In addition to medical reasons, women's preference for CS has made a significant contribution to the increase in CS rate. [7] [8] [9] Chinese studies have estimated that 
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Liang et al 24.6%-28.4% of CS cases were performed on maternal request without any medical indication. 10, 11 Alongside conventional clinical indications for CS, such as cephalopelvic disproportion, fetal distress, and breech presentation, "women's strong request for CS" was added into the clinical guideline for CS in Anhui province of China. At the same time, the two-child policy has replaced the one-child policy across China since 29 October, 2015. The new policy encourages fertility intention and allows all couples to have their preferred number of children. 12, 13 Such a change in fertility intention may change women's decision-making with regard to birth mode and make women consider the harms associated with CS more carefully, especially the potential risks for their further pregnancies.
To our knowledge, few studies have explored women's preference for CS after the implementation of the two-child policy. This study was conducted to estimate women's preference for delivery mode and investigate its influencing factors, particularly nonmedical factors, to provide evidence to prevent unnecessary CS in the new policy background.
Participants and methods

Participants and recruitment procedure
This hospital-based cross-sectional study was conducted from December 2016 to January 2017 in Hohhot, China. Hohhot is the capital city of Inner Mongolia Autonomous Region. In Hohhot, there were four public tertiary hospitals. They provided the majority of obstetric services for the city residents, with more than 5,000 childbirth deliveries in each hospital in 2016. Their CS rates were estimated to be around 40%-50% of all labors in 2014. 6 Our study collected data in the outpatient obstetric department of the four hospitals.
Eligible participants were pregnant women meeting the following inclusion criteria: 1) attending prenatal care during the period of data collection and 2) gestational age $28 weeks. Exclusion criteria were: 1) because of the potential medical need for CS, women with a history of previous CS and other uterus surgery were excluded; 2) women with self-reported severe disease in the previous 7 days and women with diagnosed complications, such as heart disease, hyperthyroidism, gestational diabetes, and gestational hypertension, were also excluded.
All pregnant women who were present in the outpatient obstetric care department of each hospital were invited during the period of data collection. The purpose of the study was explained, and written informed consent forms were provided to all eligible women. Those who agreed to participate voluntarily were consecutively recruited into this study.
Out of 1,340 women invited, 1,308 (97.6%) completed the questionnaire. The main reasons for refusals were that women had no enough time to finish the survey or they were not willing to share their personal information. Of 1,308 respondents, 135 were excluded according to the exclusion criteria and four were excluded owing to their incomplete response to the questionnaire. As a result, the final number of participants for analysis was 1,169 pregnant women who completed all the questions.
Questionnaire and variables
The questionnaire was developed based on literature review by the research team. Its face validity was built by a panel of experts, including two local obstetric specialists, two epidemiology experts, and one outpatient health care manager. We conducted a pilot survey to test the feasibility and understandability of the questionnaire. The questionnaire was modified according to the pilot study and then finalized by the experts.
The outcome variable was women's preference of delivery mode. In the questionnaire, the preference was assessed with the question: "Which birth mode would you like to choose for your current pregnancy?", then they were asked to choose a single answer of the three choices: "natural birth (referred to "VB" in this paper)", "cesarean section", or "no clear preference now". If the woman gave a clear preference for VB or CS, she was then asked to choose the three most important reasons for their decision.
The explanatory variables for the outcome included: demographics, women's prenatal characteristics, and family factors. The demographic variables comprised maternal age, ethnicity (Han Chinese or ethnic minorities), marital status, maternal education level, annual household income, maternal occupation, and living environment (urban or rural). The maternal factors covered parity (nulliparous who had no previous birth, or multiparous who had at least one previous birth), gravidity (the current pregnancy was her first/second/ third and above pregnancy), gestational age, history of abortion, self-evaluated level of difficulty in getting the current pregnancy (easy/normal/difficult), and doctor's suggestion for delivery mode. The family factors included husband's preference, only-child family (whether or not women or her husband was the only child in their own family), ideal number of children (women were asked: "If you do not consider the child-policy restriction, what is your ideal number of children?"), and choosing a lucky day for delivery (women were asked: "Are you going to choose or have you already chosen a lucky day for your baby delivery?"). 
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Data collection
The survey was conducted by interviewers who were undergraduate students of Inner Mongolia Medical University. Before data collection, interviewers were trained by a professor in our research team. All interviewers were provided with an investigation manual that clearly stated the study purpose, design, population, detailed procedures, and the important precautions for conducting the investigation. An informed consent form was obtained from each participant. Questionnaires were filled out anonymously via a face-toface interview in the obstetric waiting area, and the comprehensiveness of each questionnaire was checked by the interviewers immediately following the interview. The data collection process followed the same procedure and was conducted simultaneously in the four hospitals.
Data analysis
The data were entered into EpiData 3.1 software; doubleentry was performed to reduce the typing error. All data were cleaned and analyzed using R statistical software. Frequencies and percentages were used to describe the characteristics of participants. Chi-squared tests were performed to analyze the difference in the preference of delivery mode. Multinomial logistic regression was performed to analyze the influencing factors of women's preference of delivery mode. The adjusted relative-risk ratios (aRRRs) for the factors affecting the preference for CS and "no clear preference" categories and their 95% CIs were computed, using the preference for VB as the reference group. Statistical significance was set at the type I error of 0.05 by two-tailed tests.
ethical approval
Before collecting the data, written informed consent forms were obtained from all participants. The protocol of the study was approved by the Research Ethics Committee of Faculty of Medicine, Prince of Songkla University (reference number: 59-261-18-5). No additional ethical approval was required from four hospitals recruited in our study.
Results
Characteristics of pregnant women by mode of delivery preference
A total of 1,169 eligible pregnant women were enrolled. There were 939 (80.3%; 95% CI: 77.9%-82.5%) women preferring VB, 103 (8.8%; 95% CI: 7.3%-10.6%) preferring CS, and 123 (10.9%; 95% CI: 9.1%-12.8%) answering "no clear preference". Table 1 shows the comparison of demographic characteristics among women with the different preferences. The percentage of women aged 40 years and above among those preferring CS (10.7%) was around six times and four times greater than among those preferring VB (1.8%) and those with unsure preference (2.4%). Among women preferring CS, 31.1% were minority ethnics, while among women preferring VB and unclear preference, only 18.2% and 18.9% were minority ethnics, respectively. No significant difference in delivery mode preference was found by marital status, education, annual household income, occupation, or living area. Table 2 shows the prenatal information and family characteristics related to the preference of delivery mode. The percentage of women who reported feeling it difficult to get pregnant among those preferring CS (26.2%) was more than two times greater than among those preferring VB (10.9%). No significant difference in the preference was found across the prenatal characteristics, including parity, gravidity, and trimester and abortion history.
In terms of the family influence, preferring CS was associated with doctor's suggestion for CS, husband's preference for CS, one child or no child ideally, and choosing a lucky day for baby delivery.
Multinomial logistic regression for the preference of delivery mode
We analyzed the factors influencing pregnant women's preference for delivery mode by multinomial logistic regression. The outcome variable was grouped into "preferring VB", "preferring CS", and "no clear preference". Table 3 shows aRRR and 95% CI of the preferences by women's characteristics using preferring VB as the reference.
After adjustment for potential confounders, pregnant women who intended to have two or more children were less likely to prefer CS (aRRR: 0.37; 95% CI: 0.22-0.61), compared with women whose ideal child number was one or no child. Age 40 years and above was associated with preferring CS (aRRR: 4.21; 95% CI: 1.43-12.40), compared with age under 40 years. The ethnic minority showed a stronger influence on the preference of CS than Han ethnicity with aRRR of 2.00 (95% CI: 1.17-3.41). Compared with women who reported feeling it easy to get pregnant, those feeling it difficult were more likely to have CS intention (aRRR: 2.23; 95% CI: 1.20-4.13). Husband's preference for CS was significantly related to women's CS preference, with aRRR of 7.62 (95% CI: 4.00-14.54). Women's intention of choosing a lucky day for baby birth was highly associated with preference for CS (aRRR: 12.36; 95% CI: 6.62-23.08). 
Main reasons for preferring CS
Women were asked to choose the three most important reasons for their preference of delivery mode. Table 4 shows the ranking of main reasons among 103 women who preferred CS. "CS is safer than VB", "CS is less pain than VB", and "CS is better for baby's health than VB" were the three main reasons chosen by the women most frequently, with 51.5%, 40.8%, and 24.3% successively. About 22.3% of women believed "CS is better for women's health than VB".
Discussion
This study investigated pregnant women's preference of delivery mode in the background of recently launched China's two-child policy. Less than one-tenth of participants preferred CS. The fertility intention to have more than one child reduced the likelihood of preference for CS. Women's preference of delivery mode was also influenced by age, husband's and doctor's suggestions, social culture and beliefs, as well as the awareness of CS.
Among our participants, 8.8% preferred CS, whereas 10.9% still had no clear preference. The percentage of CS preference was lower than some previous findings obtained from similar population before the two-child policy was introduced in 2016. 14, 15 A study conducted in five provinces of China in 2015 showed that the preference of CS accounted for 15.1% among 1,755 pregnant women, which is significantly larger than that found in our study with a chi-square P-value of ,0.001.
14 Consistently, another survey conducted in Beijing in 2014 found 18.9% of 450 pregnant women at the gestational age between 28 and 37 weeks preferred CS, which differs from the finding in our study at a chi-square P-value of ,0.001. 15 Interestingly, our study showed that the ideal number of children was associated with preference of childbirth mode. 
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Women's cesarean section preferences and influencing factors Women intending to have at least two children were less likely to prefer CS than those intending only one child. The ideal number of children has been used to reflect personal fertility intention. 16, 17 Some other Chinese studies have also found that the intention to have only one child increased the preference for CS. 18, 19 Another study showed that the restricted family size had increased the risk of women choosing CS in the era of one-child policy. 20 Now without the family size control and being aware of their potentially subsequent delivery, women may consider the harms caused by CS for their further pregnancy more carefully. Therefore, the introduction of two-child policy may provide a chance to reduce the CS rate, especially among those who intend to have a second baby. Indeed, a study analyzing around seven million births found that CS rates declined steadily after the relaxation of one-child policy, particularly among women with similar characteristics as our participants -the nulliparous and multiparous without a uterine scar. 21 Furthermore, pregnant women aged 40 years and above were more likely to prefer CS. Some previous studies consistently reported that older pregnant women were more likely to have the preference for CS. 14, 22, 23 Liang's study showed that more than 60% of women aged 40 years and above delivered by CS. 21 With the implementation of the two-child policy, more women who already have the first child would give birth to the second one at an older age at which the risk of delivery complications increases and the chance of having previous CS is high. Therefore, it is essential to control the CS delivery in the two-child policy era, especially at the first birth. 
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Liang et al Some cultural and social concerns also influence women's preference for delivery mode. In particular, the intention of choosing a lucky day for baby delivery had the most significant impact on the preference among Chinese. The lucky day, also known as "Auspicious day", is a social phenomenon specific to Chinese and some Asian populations. 24 Many Chinese believe that a person's fate is largely determined by the day or even the time they were born. 25 The CS allows them to choose an expectant day for childbirth. Some other studies in China have also reported that the desire to select a specific day of birth was associated with the preference for CS. 14, 22, 25, 26 In addition, feeling it difficult to get pregnant increased the risks of preferring CS delivery and "no clear preference" response in our study sample. A baby successfully carried after mother experiencing a history of spontaneous abortion or a difficult time in becoming pregnant, was documented as a "precious fetus" on medical records in China. 7 There was no clear clinical definition for "precious fetus", but the terminology was classified into "social factors". 7, 27 The percentage of CS performed for "precious fetus" was increasingly reported on women's medical records in various hospitals in China, and even became a leading non-medical cause for CS in some hospitals. 7, 27, 28 Being an ethnic minority was another culture-related factor that increased the risk of preferring CS. The relative risk of preferring CS was two times among ethnic minorities than among Han Chinese compared with that of preferring VB. A consistent finding was reported in the USA, which showed that the ethnic groups were more likely to prefer CS. 26, 29 Women's awareness of baby delivery was influenced by 
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Women's cesarean section preferences and influencing factors social norms, cultures, beliefs, and healthcare services. 26, 29, 30 Mongolian minority is the dominant minority in Hohhot. 31 They maintained unique social cultures and have their traditional Mongolian medicine healthcare system. Consistently, a recent study published in the JAMA showed that the northeast of Inner Mongolia has the highest CS rates ranging from 40% to more than 60% in 2014. 6 Ethnic minorities collectively live in the northeastern part of Inner Mongolia especially the Mongolian Chinese. 31 Husband's and doctor's preference or suggestion influenced the preference of a woman on delivery mode. Our study found that husband's preference for CS greatly increased women's preference for CS. Consistent findings were reported in previous studies, which indicated that husband preferring CS influenced women's preference for CS delivery during pregnancy, 15, 32 as well as the preference change from VB to the actually having CS. 22, 32 This preference change was also largely contributed to by the doctor's suggestion for CS. 22 After adjusting the other factors, we found that the doctor's suggestion was not independently associated with women's preference for CS but associated with women having an unclear preference. There were still 10.9% of women having no clear preference for child delivery at the time of interview in our study. As they were indecisive in choosing CS or VB, their doctor's suggestions or appropriate education would have potential impacts on women's decision-making. Although the result of our study revealed only 139 (11.9%) of 1,169 participants reporting that they received doctor's suggestions, a large body of previous studies argued that doctors tended to suggest CS frequently to make profits, partly because of strong incentives by the fee-for-service payment system in China. 7, 8, 22 However, to control such provider's effect on the increased CS rate, the number of CS cases performed for nonmedical indications was an indicator for evaluating the performance of the hospitals in recent years. 21 Thus, doctors were less likely to be encouraged to suggest CS. On the other hand, the doctor-patient relationship in China has become increasingly deteriorated, and CS is performed as a defensive clinical practice to protect doctors from the fear of malpractice accusations. 8, 22 These complex concerns make doctors challenging to provide appropriate suggestions for women's delivery mode. Therefore, policy makers should take comprehensive consideration of these issues as an opportunity to control the unnecessary CS caused by the provider's effects.
Inappropriate awareness toward the benefit of CS was also a reason for women's preference for CS. Our participants choosing CS believed that CS was safer, less painful, and better for their baby's health than VB. Inadequate knowledge about CS influenced women's decision-making for CS. 15 Consistent findings in previous studies showed that women's fear of pain and their beliefs of CS as a means to ensure newborn survival or stillbirth contributed to women's intentions for CS and the high rate of CS. 7, 22, [33] [34] [35] Our study has some limitations. First, the small sample size in some categories of variables leads to wide confidence intervals in this cross-sectional study. Direct causal relationships could not to be obtained. Second, the face-to-face interview may introduce reporting bias, as participants might not be willing to express their sincere opinions or answers. Our questionnaire had few sensitive questions; women were provided the choice of "no clear preference" so that they did not answer the outcome question in a socially favorable way when they did have no clear decision. A pilot study was conducted to check the appropriateness of the items in the questionnaire. Therefore, the reporting bias in our study was considered well controlled and compromised for such the bias to a certain level. Third, the sample recruited from all tertiary hospitals of only one city limits the generalization of the results of this study to the whole of Inner Mongolia. The findings may not be nationally representative and should not be extrapolated to rural areas or to other cities in China, because of significant regional difference in local health, medical care service and social culture.
Conclusion
Less than one-tenth of the study subjects preferred CS. This preference was associated with fertility intention to have more than one child and the advice from their husband. With the current two-child policy allowing couples to have more than one child and such influence, the pattern of overall CS should decline in the future. The fact that women's decisions for CS delivery were still strongly influenced by their inappropriate awareness of CS and social beliefs of choosing a lucky day for birth requires a change in health policy. Health promotion programs for controlling unnecessary CS should also consider these factors, as well as focus on the group of ethnic minorities and pregnant women aged more than 40 years old.
